


































































































め，ApoMark Apoptosis detection Kit（Exalpha 
biologicals, MA, USA）を使用した．断片化した
















トーム（Leica Microsystems, Wetzlar, Germany）




























































































































































































Bar: 1 µ m．
（d） ミエリン像（矢印）と空胞様構造を含む封入体．封入体は隣接肝細胞間隙近くに存在する．生後９日．Bar: 0.5 µm．
BC: 毛細胆管．
（e） 毛細胆管に癒合した封入体（矢頭）．癒合封入体に隣接して空胞様構造を含む封入体（矢印）が存在する．生後０日．



































図８　肝小葉間結合組織の TUNEL 染色．生後４日．BD: 小葉間胆管．HA: 小葉間動脈．PV: 小葉間静脈．
（a）低倍率光顕写真．TUNEL 陽性封入体（矢印）が b, c 区域に観察される．x440．
（b）囲み b の強拡大光顕写真．胆管上皮細胞の細胞質に TUNEL 陽性封入体が観察された（矢印）．x1100．









































































子24）や，Melioidosis 病原菌である Burkholderia 
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An immunohistochemical and ultrastructural study on the intrahepatic 
biliary system of fetal and neonatal mouse
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ABSTRACT  To clarify the relationship between the hematopoietic involution of early 
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livers were examined through immunohistochemical observations and transmission electron 
microscopic observations.  Bile canaliculi were formed between neighboring hepatocytes at 
14 days of gestation, and the canaliculi often expanded their diameter around 1.5 to 3 times in 
the late fetal and early neonatal livers.  Hepatocytes in early postnatal life often phagocytosed 
degenerating hematopoietic cell elements to form large inclusions, 3 to 5 µm in diameter, and 
these inclusions were phagolysosomes containing vacuolar membrane structures and myelin 
figures.  These inclusions moved in the cytoplasm to the bile canaliculi and finally fused to the 
canalicular wall.  As a result, the canaliculi became expanded and inclusion contents were 
released into the canalicular lumen.  Since the wall of the canaliculi derived from phagosomes 
had no microvilli, enlarged canaliculi showed a different localization in microvillous distribution. 
In neonatal and early postnatal livers, hematopoietic cells accumulated interlobular connective 
tissues, especially around interlobular bile ducts, and TUNEL-positive cells appeared among 
the hematopoietic cell accumulation.  Large TUNEL-positive inclusions could also be observed 
in the bile duct epithelial cells of interlobular connective tissue.  The hematopoietic cell 
accumulations consisted of mature neutrophils and erythroblasts, and the biliary epithelial cells 
engulfed dying neutrophils, erythroblasts and nuclei expelled from erythroblasts to form TUNEL-
positive inclusions.  During the involution stage of liver hematopoiesis, both hepatocytes and 
epithelial cells of the interlobular bile duct showed phagocytosis, and the intrahepatic biliary 
system appeared to have an important functional role in the removal of dying hematopoietic cell 
elements in the late gestational and early postnatal period.
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